Angiotensin-converting enzyme 2 regulates autophagy in acute lung injury through AMPK/mTOR signaling.
Autophagy exerts a dual role in promoting cell death or survival. Recent studies have shown that it may play an important role in lipopolysaccharide (LPS)-induced acute lung injury (ALI). It was also suggested that angiotensin converting enzyme 2 (ACE2) may participate in the regulation of autophagy. The present study aims to investigate the role of autophagy in ALI and the involvement of ACE2. The regulation of the APMK/mTOR pathway was explored to clarify the underlying mechanism. The results showed that autophagy played an important role in ALI induced by LPS, as the autophagy inhibitor 3-methyladenine (3-MA) mitigated the severity of ALI. ACE2 activator resorcinolnaphthalein and inhibitor MLN-4760 significantly affected the histological appearance and wet/dry (W/D) ratio of the lung and altered the ACE2 activity of the lung, tumor necrosis factor-α (TNF-α) and interleukin-1β (IL-1β) levels in bronchoalveolar lavage fluid (BALF) and myeloperoxidase (MPO) levels in lung tissue. Furthermore, LPS, resorcinolnaphthalein and MLN-4760 significantly affected the expression of autophagy proteins Beclin-1, LC3-I and LC3-II. To explore the mechanism of ACE2 on lung autophagy, we measured the phosphorylation of AMPK/mTOR after mice were treated with LPS and resorcinolnaphthalein or MLN-4760. The results revealed that resorcinolnaphthalein and MLN-4760 both significantly altered the phosphorylation of AMPK/mTOR. Finally, we found that AMPK inhibitor (8-bAMP) and mTOR activator (propranolol) both abolished the effects of ACE2 activator (resorcinolnaphthalein) on the expression of lung autophagy proteins Beclin-1, LC3-I and LC3-II. In conclusion, these findings suggest that ACE2 could alleviate the severity of ALI, inflammation and autophagy in lung tissue through the AMPK/mTOR pathway.